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Abstract 

Background: Among life-style factors affecting mental health, dietary habits are becoming a public health concern 
in their relation to psychological distress and social capital. We examined associations between interest in dietary 
pattern, social capital, and psychological distress with a population-based cross-sectional study in rural Japan. 

Methods: A total of 16,996 residents of a rural town in northern Japan aged 30-79 years participated in this 
questionnaire survey. The questionnaire gathered data about socio-demographic variables, psychological distress, 
issues related to dietary habits, including interest in dietary pattern, and the social capital factors of reciprocity and 
sense of community belonging. Factors related to psychological distress were analyzed by using multiple logistic 
regression analysis. 

Results: A high interest in dietary pattern was significantly associated with a high level of social capital. In addition, 
an association between interest in dietary pattern and frequencies of intake of vegetables and fruits was confirmed. 
The multiple logistic regression analyses showed significant associations between interest in dietary pattern, social 
capital, frequency of intake of vegetables, and psychological distress after adjusting for socio-demographic variables. 
Low interest in dietary pattern was positively associated with psychological distress after adjusting for socio- 
demographic variables (OR = 2.18; 95%CI: 1.69-2.81). Low levels of both reciprocity and sense of community 
belonging were associated with psychological distress after adjusting for socio-demographic variables (OR = 3.46 
with 95%CI of 2.10-5.71 for reciprocity, and OR = 7.42 with 95%CI of 4.64-11.87 for sense of community belonging). 

Conclusion: Low interest in dietary pattern, low frequency of intake of vegetables, and low levels of social capital 
were significantly associated with psychological distress after adjusting for socio-demographic variables. 

Keywords: Dietary pattern. Social capital. Psychological distress. Rural community. Cross-sectional study 



Background 

In recent years, lifestyle factors influencing mental health 
have grown as a focus of concern for public health [1,2]. 
Alcohol abuse [3], sleep disturbance [4,5] and poor diet 
quality [6] have been investigated as risk factors of depres- 
sion or suicide-related behaviors. Among these lifestyle 
factors, dietary pattern has been less intensively investi- 
gated in relation to mental health. There are several 
reports addressing the association of dietary pattern 
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with depression [7,8]. The Mediterranean dietary pat- 
tern characterized by fruits, vegetables, olive oil and fish 
consumption has been reported to be associated with a 
low incidence of depression [9,10]. 

Regarding interest in dietary pattern or concern about 
healthy eating pattern, there has not been enough accu- 
mulation of data to suggest an association with psycho- 
logical distress, although unhealthful dietary practices 
were reported to be associated with psychological dis- 
tress [11]. In this study, we investigated the association 
of interest in dietary pattern with psychological distress 
in a cross-sectional study of a rural community in Japan 
where mental health promotion was set as a high priority 
on the health agenda [12]. In this study, we chose to focus 
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on interest in dietary pattern because general loss of inter- 
est or pleasure is an important symptom of major depres- 
sive episodes [13]. Recent studies have suggested that 
health education on dietary patterns would be effective for 
the improvement of mental health [14]. Identifying a po- 
tential association between interest in dietary pattern and 
psychological distress has a practical implication because 
awareness-raising activities for increasing interest in diet- 
ary pattern would then contribute to developing an effect- 
ive policy for mental health promotion in the community 
setting. 

We hypothesized that both psychological distress and 
interest in dietary pattern would be influenced by the 
social capital factors of reciprocity and sense of commu- 
nity belonging, as low-levels of social capital have been 
reported to increase the risk of depression [15,16]. Con- 
versely, there has been little research concerning social 
capital and interest in dietary pattern. Recently, Croezen 
et al. have reported that a low level of positive experi- 
ences of social support was associated with a low intake 
of fruits and vegetables [17]. As the perceived positive 
experience of social support was considered to be a 
component of social capital, their report was reflected 
as evidence of association between social capital and a 
dietary pattern consisting of vegetable and fruit intake. 

Figure 1 showed a conceptual model to explain the rela- 
tionship between psychological distress, interest in dietary 
pattern and social capital. Interest in dietary pattern is 
likely to affect psychological distress, and vice versa. Both 
emotional attachment towards one's community and feel- 
ing of reciprocity are likely to improve one's feeling of dis- 
tress. Furthermore, social capital could provide normative 



pressure to interest in dietary pattern through pathways 
such as neighbor's social support. This model consists 
of multilevel characteristics as follows; individual level 
(psychological distress and interest in dietary pattern) 
and community level (social capital). 

Thus, the objective of the present study was to assess 
whether psychological distress was associated with interest 
in dietary pattern, frequency of vegetable intake and social 
capital in a rural community in Japan. We conducted a 
survey in Akita prefecture as one of the many efforts we 
made to find potential clues to the high suicide rates, a 
reflection of high psychological distress. 

Methods 

Setting 

We conducted a survey in a municipality in Akita Prefec- 
ture, which is located in northern Japan. Its population 
was 101,340 and the percentage of people 65 years old 
and over was 30.4%. The average suicide mortality rate in 
2009 was 40.4 per population of 100,000, which was 
higher than the overall rate for Akita Prefecture for that 
year (38.1). Both rates were higher than the national rate 
of 24.4 per 100,000 population for the same year. 

Participants 

The questionnaire survey was conducted between June 
and August 2009. The target population, aged 30-79 years 
old, was 16,996 residents excluding inpatients and institu- 
tional residents, such as individuals in nursing home or 
welfare facilities. Community volunteers or municipal em- 
ployees delivered a questionnaire and received informed 
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Figure 1 A conceptual model is shown to explain the relationship between psychological distress, interest in dietary pattern, and 
social capital. This model consists of multilevel characteristics as follows; individual level (psychological distress and interest in dietary pattern) 
and community level (social capital). Plausible explanations for hypothesized causal linkages (white arrows) were indicated in italics. 
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consent from each household and later collected the ques- 
tionnaires. A total of 14,261 people (83.9%) responded. 

Questionnaire 

The items examined in this study were age, sex, marital 
status, living arrangement (living alone vs. not alone), edu- 
cational background, psychological distress, dietary habits 
including interest in dietary pattern, and social capital. 
Educational background was classified into four levels: 
compulsory education (9 years of schooling), high school 
education (12 years), junior college graduate (14 years), 
and university graduate or higher (16 years and over). 
Severity of psychological distress was assessed using a 
translated Japanese version of the Kessler Psychological 
Distress Scale (K6) [18,19]. In the Japanese K6, the 
Cronbach's alpha coefficient for each measure was 0.849 
[20] and its equivalence to the original English version 
was confirmed [21]. We defined the psychological distress 
group as those scoring 13 points or higher [21]. 

Regarding dietary habits, the questionnaires asked 
about interest in dietary pattern, loss of appetite, and 
frequency of intake of certain foods. Interest in dietary 
pattern was assessed by asking respondents to select 
one item in response to the following question: Do you 
have an interest in dietary pattern? Four response 
categories (always, often, rarely, never) were prepared. 
In this study, we defined "interest in dietary pattern" as 
"concern about healthy eating patterns". In the surveyed 
municipality, health education on dietary pattern of a 
lower salt intake and a higher intake of fish and vegetables 
has been conducted against high mortality rates of cere- 
brovascular diseases. Thus, respondents were supposed 
to understand dietary pattern as the above-mentioned 
healthy eating pattern. 

Diet history was surveyed by asking about the con- 
tents of meals the day before the surveyed day. Groups 
of foods were shown in the questionnaire and respon- 
dents were asked to select the relevant groups of food 
(multiple answers allowed). Frequencies of intake of 
food groups per day were counted. Groups of foods 
shown in the questionnaire were as follows: rice, bread, 
noodles, crackers, meat, fish, eggs, soybean curd and 
beans, vegetables, fruits, tubers and roots, milk and 
dairy products, cakes and confectioneries. 

We measured two items specific to social capital. 
Questions were based on Putnam's definition of social 
capital: "features of social organizations, such as networks, 
norms, and trust, that facilitate action and cooperation for 
mutual benefit" [22,23]. First, reciprocity was assessed 
using the following question: "Do you have a feeling that 
your neighbors are wOling to help each other?" Second, 
sense of community belonging was assessed using the 
following question: "Do you have feelings of love for your 



community?" Each of the questions was answered on a 
four-point scale: always, often, rarely and never. 

Data analysis 

The associations between interest in dietary pattern, social 
capital, and socio-demographic characteristics were tested 
using Spearman's rank-order correlation analyses. We 
performed multiple logistic regression analyses to examine 
the associations of interest in dietary pattern and social 
capital with psychological distress. Among foods group, 
frequencies of intake of vegetables and fruits were in- 
cluded in the logistic regression analysis because they have 
been reported to be associated with depression [7,8]. First, 
these associations were analyzed without adjustment for 
other variables (model 1). Then, we analyzed the associa- 
tions with adjustment for socio-demographic characteris- 
tics (age, sex, marital status, living alone, and educational 
background) without the variable of having an interest in 
diet quality (model 2). Third, we analyzed the associations 
with adjustment for socio-demographic characteristics 
without the variables of frequencies of intake of vegetables 
and fruits (model 3). Fourth, we analyzed the associations 
with adjustment for socio-demographic characteristics 
excluding the two social capital variables of reciprocity 
and sense of community belonging (model 4). Finally, we 
included interest in dietary pattern, frequency of intake of 
vegetables and social capital in the regression model and 
analyzed the associations with adjustment for socio- 
demographic characteristics (model 5). 

Trends in the odds ratios for social capital as well as 
frequencies of food intake and socio-demographic charac- 
teristics were tested using constrained linear models [24]. 
All analyses were computed using SPSS 17 (Chicago, IL) 
statistical software. 

Ethics 

This study was approved by the Ethics Committee of 
Akita University Graduate School of Medicine. 

Results 

Of the 14,261 community residents who returned ques- 
tionnaires, 11,658 (81.7%) gave complete answers for all 
variables included in the logistic regression analysis. 

The characteristics of participants are presented in 
Table 1. The average age of participants was 55.6 years 
(SD = 13.1). In terms of educational background, high 
school graduates made up the largest group, comprising 
54.6%. In terms of presence of any persons living together, 
95.3% of participants did not live alone. The percentage of 
persons who had an interest in dietary pattern was 87.8%. 

More than eighty per cent of the respondents felt that 
their neighbors were willing to help each other (30.2% 
selecting "always" and 56.3% selecting "often") and the 
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Table 1 Characteristics of participants in a surveyed town 
in Akita Prefecture, Japan (n = 11 658) 

Variables n % 

Sex 

Male 5561 47.7 

Female 6097 52.3 

Age 

30-39 yr 1698 14.6 

40-49 yr 2093 1 8.0 

50-59 yr 3198 274 

60-69 yr 2552 21.9 

70-79 yr 2117 18.2 
Marital status 

Single 1018 8.7 

Married 10640 91.3 

Educational background (years) 

Compulsary educationi (9 yr) 3172 27.2 

High school education (12 yr) 6370 54.6 

Junior colledge graduate (14 yr) 1317 11.3 

University graduate and higher (more than 16 yr) 799 6.9 

Living alone 

Yes 551 47 

No 11107 95.3 
Reciprocity 

Always 3521 30.2 

Often 6564 56.3 

Rarely 1319 11.3 

Never 254 2.2 

Sense of community belonging 

Always 3352 30.5 

Often 6255 53.6 

Rarely 1512 13.0 

Never 359 3.1 

nterest In dietary pattern 

Always/Often 10233 87.8 

Rarely/Never 1425 12.2 

Frequency of Intake of vegetables 

3 times 5534 47.5 

2 times 3307 284 

1 time 1699 14.6 
Never 1118 9.6 

Frequency of Intake of fruits 

3 times 674 5.8 

2 times 1170 10.0 
1 time 2468 212 
Never 7346 63.0 



Table 1 Characteristics of participants in a surveyed town 
in Akita Prefecture, Japan (n = 11658) (Continued) 



Psychological distress 
Low (K6 = < 1 3) 
High (K6> 13) 



11262 
396 



96.6 
34 



majority had a sense of community belonging (30.5% 
selecting "always" and 53.6% selecting "often"). 

For psychological distress evaluated by the K6 scale, 
3.4% participants had high psychological distress with 
scores greater than 13. 

Table 2 shows the associations between interest in 
dietary pattern and two social capital items. A high inter- 
est in dietary pattern was significandy associated with a 
high level of reciprocity (Spearman's p = 0.08, p < 0.01) 
and sense of community belonging (Spearman's p = 0.10, 
p < 0.01). Those who "never" had the feeling that neigh- 
bors were willing to help each other in the community 
revealed the highest percentage of having no interest in 
dietary pattern, suggesting that the lower the level of 
perceived reciprocity, the higher the percentage of those 
who had no interest in dietary pattern (p for trend <0.01). 
In addition, those who never had a sense of community 
belonging showed the highest percentage of having no 
interest in dietary pattern (p for trend <0.01). 

Table 2 also shows the associations between interest in 
dietary pattern and frequencies of intake of vegetables and 
fruits. The associations between interest in dietary pattern 
and frequencies of intake of vegetables (Spearman's p = 0.23, 
p < 0.01) and fruits (Spearman's p = 0.22, p < 0.01) were 
confirmed. There was a significant trend where those who 
had interest in dietary pattern also had higher percentages 
of intake of vegetables and fruits than those who had less 
interest in dietary pattern (p for trend <0.01). 

Table 3 shows the results of multiple logistic regres- 
sion analyses including interest in dietary pattern, fre- 
quency of intake of vegetables and two social capital 
items as explanatory variables. Frequency of intake of 
fruits was not shown because it was not selected as an 
explanatory variable in the regression model. In model 
1 (without adjustment for socio-demographic vari- 
ables), psychological distress was positively associated 
with lack of interest in dietary pattern, no intake of 
vegetables and lower scores on two social capital items. 
After adjusting for socio-demographic variables, the 
odds ratios of interest in dietary pattern were 2.31 
(95%CI: 1.80-2.98) where frequency of intake of vege- 
tables was excluded (model 3). After adjusting for 
socio-demographic variables, the odds ratios of inter- 
est in dietary pattern were 2.75 (95%CI: 2.16-3.50) 
where two social capital items were excluded (model 
4), and 2.18 (95%CI: 1.69-2.81) where the two social 
capital items were included (model 5). 
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Table 2 Cross tabulation tables of interest in dietary 
pattern, social capital and frequencies of intake of 
vegetables and fruits 



Table 2 Cross tabulation tables of interest in dietary 
pattern, social capital and frequencies of intake of 
vegetables and fruits (Continued) 



Variables 

(1) Social capita 
Reciprocity 

Always 
Often 
Rarely 
Never 

Sense of community belonging 
Always 
Often 
Rarely 
Never 

(2) Frequencies of food intake 
ntake of vegetables 

3 times 

2 times 

1 time 
Never 

ntake of fruits 

3 times 

2 times 
1 time 
Never 

(3) Demographic variables 
Sex 

Male 
Female 

Age 

30-39 yr 
40-49 yr 
50-59 yr 
60-69 yr 
70-79 yr 

Living alone 
Alone 
No 



Interest In dietary pattern 

Yes No 



90.7 
87.7 
83.9 
70.1 

p for trend < 0.01 

90.9 
88.1 
82.8 
72.1 

p for trend < 0.01 



92.8 
87.4 
80.3 
75.5 

p for trend < 0.01 

95.0 
94.9 
92.6 
84.4 

p for trend < 0.01 



82.6 
92.5 

81.5 
84.9 
86.6 
91.2 

93.3 

p for trend < 0.01 

89.7 
87.7 



9.3 
12.3 
16.1 
29.9 



9.1 

11.9 

17.2 

27.9 



7.2 
12.6 
19.7 
24.5 



5.0 
5.1 
74 
15.6 



174 
7.5 

18.5 
15.1 
134 
8.8 
6.7 



10.3 
12.2 



IVlarital status 
Single 
Married 

Educational background 

Compulsary educationi (9 yr) 

High school education (12 yr) 

Junior colledge graduate (14 yr) 

University graduate and higher 
(more than 16 yr) 



80.9 
88.4 

89.9 
86.4 
89.8 

87.5 

) for trend = 0.049 



19.1 
12.2 

10.2 
13.6 
10.2 
12.5 



The odds ratios of "never" having feelings that neighbors 
were willing to help each other (reciprocity) were 3.71 
(95%CI: 2.25-6.09) where interest in dietary pattern was 
excluded (model 2), and 3.46 (95%CI: 2.10-5.71) where 
interest in dietary pattern was included (model 5). The 
odds ratios of "never" having feelings of love for commu- 
nity (sense of community belonging) were 8.09 (95%CI: 
5.07-12.91) where interest in dietary pattern was excluded 
(model 2), and 7.42 (95%CI: 4.64-11.87) where interest in 
dietary pattern was included (model 5). 

Finally, model 5 shows that the factors of interest in 
dietary pattern, frequency of intake of vegetables, reci- 
procity, and sense of community belonging are independ- 
ently associated with psychological distress after adjusting 
for socio-demographic variables. 

Discussion 

In this study of a Japanese rural population, both low 
interest in dietary pattern and low levels of the two indica- 
tors of social capital, reciprocity and sense of community 
belonging, were significantly associated with psychological 
distress after adjusting for age, gender, marital status, 
living alone and educational background. Furthermore, 
low levels of interest in dietary pattern were associated 
with low frequencies of intake of vegetables and fruits. 

Regarding dietary patterns and mental health, Sanchez- 
Villegas et al. [25] reported that a Mediterranean dietary 
pattern decreased the incidence of depression. The 
Mediterranean diet is a dietary pattern characterized by a 
high consumption of fruits, nuts, vegetables, legumes, ce- 
reals, olive oil, and fish, a low consumption of meat and 
dairy products, and a moderate alcohol intake [9]. Jacka 
et al. [26] have reported that a traditional dietary pattern 
was associated with a reduced odds ratio for bipolar dis- 
order in a population-based sample of women, where diet- 
ary patterns were classified as western, modern and 
traditional. Nanri et al. [27] have reported the association 
of a healthy Japanese dietary pattern, characterized by high 
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Table 3 Associations between psychological distress, interest in dietary pattern and social capital* 



Variables 



Model 1 



Model 2 



Model 3 



Model 4 



Model 5 



OR(95%CI) 



OR(95%CI) 



OR(95%CI) 



OR(95%CI) 



OR(95%CI) 



(1) Interest in dietary pattern 
Yes Ref 

No 2.14(1.65-2.76) 

(2) Frequency of intake of vegetables 



None 
One time 
Two times 
Three times 
(3) Social capita 
Reciprocity 
Always 
Often 
Rarely 
Never 

Sense of community 
belonging 

Always 

Often 

Rarely 

Never 



1.81(1.28-2.55) 
1.06(0.76-147) 
1.14(0.87-1.50) 
Ref 



<0.01 



<0.01 2.23(1. 61-3.C 



Ref 

2.31(1.80-2.98) <0.01 



Ref Ref 
2.75(2.16-3.50) <0.01 2.18(1.69-2.81) 



NS 
NS 



1.22(0.89-1.68) 
1.20(0.92-1.57) 
Ref 



<0.01 

NS 

NS 



2.20(1.60-3.03) <0.01 

1.37(1.01-1.87) <0.05 

1.22(0.94-1.58) NS 
Ref 



Ref 

1.38(0.96-1.95) 
1.90(1.28-2.83) 
3.51(2.13-5.78) 
p for trend < 0.01 

Ref 

1.37(0.96-1.95) 
3.71(2.51-5.51) 
7.00(4.35-11.25) 
p for trend < 0.01 



Ref 

0.05 141(1.01-2.02) 
<0.01 1.92(1.29-2.85) 
<0.01 3.71(2.25-6.09) 

p for trednd <0.01 

Ref 

0.08 1.42(1.15-2.02) 
<0.01 4.11(2.79-6.05) 
<0.01 8.09(5.07-12.91) 

p for trednd <0.01 



0.05 
<0.01 



Ref 

1.39(1.00-1.93) 
1.91(1.28-2.84) 



<0.01 3.46(2.10-5.71) 



Ref 

0.05 1.43(1.01-2.04) 
<0.01 3.99(2.71-5.87) 



<0.05 
<0.01 
<0.01 



<0.05 
<0.01 



<0.01 7.60(4.76-12.20) <0.01 



1.98(1.42-2.76) 
1.13(0.82-1.55) 
1.18(0.90-1.54) 
Ref 



Ref 

1.38(1.00-1.92) 
1.89(1.27-2.81) 
3.46(2.10-5.71) 
p for trend < 0.01 

Ref 

1.40(1.00-1.99) 
3.88(2.63-5.73) 
7.42(4.64-11.87) 
p for trend < 0.01 



<0.01 

<0.01 

NS 

NS 



<0.05 
<0.01 
<0.01 



<0.05 
<0.01 
<0.01 



*The association between psychological distress, interest in dietary pattern, frequency of intake of vegetables, and social capital were analysed by using five 

logistic models. 

Model 1: Without adjustment. 

Model 2: Adjusted for sociodemographic characteristics of community residents (age, sex, marital status, living alone, and educational background). A variable of 
interest in dietary pattern was excluded in the model. 

Model 3: Adjusted for sociodemographic characteristics of community residents (age, sex, marital status, living alone, and educational background). A variable of 
frequency of intake of vegetables was excluded in the model. 

Model 4: Adjusted for sociodemographic characteristics of community residents (age, sex, marital status, living alone, and educational background). Two variables 
of social capital (reciprocity and sense of community belonging) were excluded in the model. 

Model 5: Adjusted for sociodemographic characteristics of community residents (age, sex, marital status, living alone, and educational background). Variables of 
interest in dietary pattern, frequency of intake of vegetables, reciprocity and sense of community belonging were included in the model. 
OR = odds ratio, CI = confidence interval. 



intakes of vegetables, fruits, mushrooms and soy products, 
and reduced incidence of depressive symptoms. Further- 
more, several studies have reported significant associations 
between dietary pattern and psychological distress [14,28]. 

Despite the accumulation of studies on dietary pattern 
and psychological distress, there are few studies on the 
relationship between interest in dietary pattern, which 
reflects a cognitive aspect of dietary behavior, and psy- 
chological distress in a population-based study. Traill 
et al. have reported that people who attach high import- 
ance to their own health eat a healthier diet than those 
who do not [29]. This meant that dietary behavior was 
influenced by attitudinal factors around health. In the 
present study, there was a tendency for people with a 
higher interest in dietary pattern to have higher intakes 
of vegetables and fruits. Healthy eating behaviors such 



as consuming vegetables and fruits may be driven by the 
attitudinal factor of interest in dietary pattern. Thus, this 
interest may be indirectly associated with psychological 
distress via healthy dietary behavior in addition to its 
direct association with psychological distress. 

We consider the public health significance of an associ- 
ation between interest in dietary pattern and psychological 
distress to be as follows: the improvement of dietary pat- 
terns would be a favorable strategy for promoting the 
mental health of community residents where mental 
health issues such as suicide prevention are regarded as 
important parts of the health promotion agenda. In this 
context, dietary guidance for improving dietary patterns 
might be an effective way to intervene with community 
residents who have psychological distress. Health educa- 
tion programs aimed at elevating interest in dietary 
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pattern could be effective countermeasures for mental 
health promotion and also may help lead to an improve- 
ment of health literacy on dietary habits. 

Regarding social capital and psychological distress, com- 
munity residents who had lower levels of psychological 
distress were those who had higher levels of social capital 
factors of reciprocity and sense of community belonging. 
Recently, Kim et al. reported that social capital was signifi- 
cantly associated with depression by a prospective study in 
South Korea [15]. They concluded that low level of 
individual-level interpersonal trust is a strong predictor of 
both new-onset depression (OR = 1.22) and long-term 
depression (OR = 1.23) after adjustment for confounders. 
As the measured dependent variable in the present study 
was psychological distress, it is not appropriate to com- 
pare our results with the report of Kim et al. However, it 
should be noted that the odds ratios of reciprocity as a 
predictor of psychological distress in our study were 
relatively higher (OR = 1.38-3.46) compared to the odds 
ratios of their report. 

The present study showed that both interest in dietary 
pattern and social capital were independently associated 
with psychological distress (Model 5). In addition, there 
was a possibility that social capital was indirectly associ- 
ated with psychological distress that was partly mediated 
by interest in dietary pattern. 

There seem to be three possible explanations for the 
associations of social capital with interest in dietary pat- 
tern: facilitated access to information on healthy eating, 
normative pressure to adopt healthy eating behavior from 
neighbors' social support, and reciprocal nonmarket ex- 
changes of food that are characteristics of rural communi- 
ties. First, people living in communities with greater levels 
of reciprocity could attain higher levels of health literacy 
by facilitated flows of health information on dietary habits 
through community health activities. Secondly, it is plaus- 
ible that high levels of social capital in the form of reci- 
procity influenced interest in dietary pattern by increasing 
neighbors' social support — assisting in shopping and 
meal preparation activities [30]. Thirdly, it has been 
reported that rural residents had more opportunities to re- 
ceive food from neighbors than urban residents through 
reciprocal nonmarket food exchanges [31]. 

There were several limitations to this study. First, as the 
study design was cross-sectional, we could not discuss 
causal relationships. No causal relation can be suggested 
by this study between psychological distress and interest 
in dietary pattern but also that no causal relation can be 
suggested between social capital and psychological dis- 
tress. Furthermore, it might be that people with psycho- 
logical distress perceive their environment in a different 
way than people without psychological distress, as we 
measured subjectively measured social capital. Thus, it will 
be necessary to evaluate whether an improvement of 



interest in dietary pattern in community residents leads to 
a decreased incidence of mental distress in the community 
through a prospective study. Second, any differences in 
mental distress between the sample analyzed and the non- 
completing respondents may affect our results. Third, this 
study was conducted only in a rural community in Japan. 
Further study will be necessary in urban areas in order to 
clarify associations among the interest in dietary pattern, 
social capital and psychological distress. 

Conclusion 

In conclusion, both low interest in dietary pattern, low 
frequency of intake of vegetables, and low levels of social 
capital factors were significantly associated with psycho- 
logical distress after adjusting for socio-demographic 
variables. 
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